Summary: This paper carries out a growth accounting exercise for the 10 Central and Eastern European (CEE) countries that are part of the European Union over the period [1993][1994][1995][1996][1997][1998][1999][2000][2001][2002][2003][2004][2005][2006][2007][2008]. We estimate the capital share (α) from a Cobb-Douglas production function in an intensive form, by employing panel data techniques. The Hausman and Chi-Square tests indicate that a CrossSection Random Effects with Period Fixed Effects model best suits our data. Based on this model, we find a capital share between 0.45 and 0.83, higher than the usual 0.3-0.4 used in growth accounting literature. When we take into consideration the quality of labour force the estimated capital share slightly decreases, but still remains high, in a range between 0.39 and 0.79. Our growth accounting results reveal that, on average, capital per worker accumulation is the main engine of growth in CEE, followed by the contribution of total factor productivity (TFP). However, when dividing by sub-periods, we found that the contribution of TFP cannot be neglected since during 1997-2004 it proved to be the main engine of growth in some CEE countries (Czech Republic, Slovakia, Hungary, Lithuania and Romania). Some policy implications are offered based on our results.
The aim of the present paper is to empirically estimate the capital share α from the Cobb-Douglas production function for Central and Eastern European (CEE) countries during [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] . The starting year is chosen so as not to encompass the earliest year after the fall of the communism when TFP may have been higher for some countries. The ending year was chosen so as to eliminate the years of the severe crisis that affected these countries.
These countries still represent an interesting topic in the literature, due to their high growth rates experienced after 2000 and to their recent status as members of European Union (EU). Compared with other developing countries in Asia or Latin America, these countries differ in terms of labour contribution and total factor productivity. Susan Schadler et al. (2006) state that the contribution of capital, although substantial, is considered to be modest, due to poor efficiency of capital or high amortisation rates. They point out that the positive impact of the European integration for new member economies certainly is a key element in their growth prospects.
In explaining the growth determinants, Kosta Josifidis, Radmila Dragutinović Mitrović, and Olgica Ivančev (2012) focus on financial, trade and economic integration among the Western Balkan and Emerging European economies in the period [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . Their findings suggest that EU membership benefits to the emerging economies compared with the Western Balkan economies, especially through an important determinant such as foreign direct investments. This growth heterogeneity becomes more obvious when the analysis is carried out during the global instability.
We use the United Nations Conference on Trade and Development (UNCTAD 2014) 1 data for the 10 CEE countries that are members of the EU for the period 1993-2008, with the exception of Latvia for which data is available starting from 1997, and we apply panel data estimation techniques for obtaining α, so as to take advantage of both the time and the cross-sectional dimension of our data. We expect that our estimated capital share will be higher than the conventional a-priori measures of 0.3-0.4. To avoid an overestimated value of α when not considering human capital, we introduce a proxy for this variable in our estimation. By relying on our own estimates of α, we carry out a growth accounting exercise. For both, estimating α and computing the growth decomposition, we employ a Cobb-Douglas production function in an intensive form. In this way, we shed a light on the growth process of these countries from this perspective and we offer some policy implications regarding the future actions that should be taken in this respect.
This paper is organised as follows: Section 1 reviews the related works on growth accounting for CEE, Section 2 explains the growth accounting methodology issues and the data, Section 3 describes the empirical methodology and presents the results for estimated α, Section 4 discusses the results of the growth decomposition, while Section 5 concludes and offers some policy implications.
Literature Review on CEE
Growth accounting exercises have been conducted for many transition economies from CEE, especially by institutions like International Monetary Fund (IMF) or European Central Bank. The growth process is often analysed in relation to these countries' accession to the European Union and the convergence process towards the living standards in EU.
In a study of IMF, Peter Doyle, Louis Kuijs, and Guorong Jiang (2001) analyse the growth process in CEE-5 (Poland, the Czech Republic, Slovakia, Hungary and Slovenia), during [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] . Assuming capital weights of 0.35, they discover that, during 1991-1999, capital accumulation was the main engine of growth in Czech Republic, Poland and Slovakia, while TFP had a major contribution in Hungary and Slovenia. Labour had a negative contribution in almost all CEE-5, except Slovak Republic. They conclude that the most rapidly growing countries exhibit growth that is intensive in TFP rather than in factor inputs, while the slower ones present the reverse tendency. Schadler et al. (2006) study the growth of the 8 CEE that were member states of the EU at that time: the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia and Slovenia. They compare the sources of growth in CEE-8 and other emerging economies, during 1990-2004 and find that CEE countries stand out from other developing countries by having small contributions from labour and remarkable contributions from TFP. Also, a two-speed catch-up process -rapid in the Baltics and slower in CEE-5 can be depicted, with the Baltics having larger contributions from TFP than the rest of the CEE.
Marco Neuhaus (2006) also performs growth accounting exercises for Hungary, Poland and the Czech Republic, for the period 1992-2001 and compares the results with those obtained for EU-12, Germany and US. He includes different proxies for labour -employment and number of hours worked -and different specifications -breaking down the effect of labour into the effect of population growth and other changes and computing the relative contribution of each factor to economic growth. The analysis revealed that capital and TFP were the main engines of growth for the three transition countries -with TFP having a bigger relative contribution. Also, all three analysed countries experienced a strong decline in the contribution of labour, compared to the industrialised countries.
Garbis Iradian (2007) looks at the growth process mainly in the CIS countries, taking also into consideration the growth in 3 Baltic countries, 5 Central European countries, 6 Southeast European countries, over the period [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] . Unlike the previous mentioned studies, Iradian (2007) estimates the input shares for these transition economies, by using econometric techniques (Fixed Effects and Two Stage Least Squares). The growth accounting decomposition reveals that, using the estimated input shares, capital accumulation proves to be the main engine of growth.
Ryszard Rapacki and Mariusz Prochniak (2009) perform a detailed analysis of the growth path in 27 transition economies from the CEE and the Commonwealth of Independent States (CIS), during 1990-2003, carrying out also a growth accounting exercise for the selected countries. By assuming a share of physical capital of 0.3-0.4 and a labour contribution of 0.6-0.7, they reach the conclusion that TFP is the most important engine of growth. The fastest TFP growth in CEE is achieved in the Baltic States, while from the other transition economies Turkmenistan, Serbia and Montenegro have the highest TFP growth rates.
Trying to find the underlying forces of growth both in the socialist regime and in the capitalist market economy, Bas van Leeuwena and Peter Földvári (2013) look at the growth process of 6 CEEC (Bulgaria, Czech Republic, Slovakia, Hungary, Poland and Romania) and 2 developed countries (Germany and Austria) over a longer period of time during . Although in the late 1950s, there was not much variation in the GDP per capita of the analysed countries, during the socialist period a convergence process took place inside the communist block, while the income in west Germany and Austria grew several times more than in the socialist countries. After 1990 however, Romania and Bulgaria seem to lag behind while the other CEEC countries seem to engage in a catch up process with the western countries. By using the growth accounting framework they discovered that the relative contribution of both types of capital, i.e. human and physical capital, has developed similarly in PANOECONOMICUS, 2015, Vol. 62, Issue 5, pp. 643-661 both western and socialist countries. However, since the growth of human and physical capital were lower in the socialist countries, so was the growth of per capita GDP. Akos Dombi (2013) considers that the post-socialist period of the CEEC can be divided into 3 periods: transformation period (1990-1994), robust growth and catching-up (1995-2007) and the crisis period (post 2008) . By looking at the volatility of the growth rates after 1995, Dombi (2013) finds two groups within CEEC: a group characterised by a high dispersion of the growth rates (Baltic states, Romania and Bulgaria) -that meant miraculously high growth rates before 2007 and also sharp decline after 2008, and a group with a more stable GDP growth characterised by smaller negative growth rates (Czech, Slovakia, Hungary, Poland and Slovenia). By applying a growth accounting methods on the last two periods, results point out that capital accumulation was the main source of growth, while labor and multifactor productivity had marginal contributions. By using a development accounting exercise having Germany as the benchmark, the results point out that although growth in GDP per hour in CEEC is much slower, there is a potential to catch-up, but the "sluggish" GDP levels as opposed to other western countries can be blamed on lower capital intensities. As capital accumulation was driven mainly from FDI -with savings rates being smaller than investment rates -and this left CEEC exposed to external shocks. As a consequence, CEEC were hit by the financial crisis more than other western countries and found it difficult to find a recovery path.
Katarzyna A. Baran (2013) tries to find the main determinants of growth in CEEC-4 (Hungary, Poland, Slovakia, Czech Republic) during 1995-2010 by applying two methods: Solow growth accounting approach and a non-parametric (production-frontier) approach that enables the further decomposition of changes in TFP into changes in efficiency of production and technological changes. The growth accounting approach points out that while in Czech Republic and Slovak Republic TFP and capital accumulation seem to have relatively equal contribution to growth, in Hungary capital accumulation was the main source of growth, while in Poland TFP accounted for 70% of total growth. The further quadripartite decomposition reveals that the productivity growth was driven mainly by efficiency improvements (technological catch-up) and by human capital accumulation in the CEEC-4, rather than technological change or physical capital accumulation.
Our paper tries to make a contribution to the current related literature, firstly by estimating the capital share instead of considering it an a-priori measure and secondly by employing an intensive form of the production function which accounts also for human capital. In this way, results and policy implications could offer a different perspective.
Growth Accounting and Data Issues
Growth accounting exercise, pioneered by Robert Solow (1957) , explains the main sources of growth, by decomposing output growth into the accumulation of inputs (labour and capital) and a residual measure that captures the efficiency of these inputs, called Total Factor Productivity (TFP).
This approach relies on two main neoclassical assumptions: the assumption of competitive markets, where the production factors are paid their marginal products, and on the assumption of constant returns to scale. This is a strong assumption; however, it may be a useful one for the purpose of the present study for CEE countries.
Our estimations are based on the standard aggregate production function (in the intensive form), under the assumption of Hicks-neutral technological efficiency, as in other related empirical works (see for example Aamer S. Abu-Qarn and Suleiman Abu-Bader 2009).
The production function has the following form:
where: represents the aggregate output at time t, represents the stock of capital at time t, represents the overall employment at time t, represents TFP, which captures a series of factors that affect productivity, such as technology levels, human capital, management and institutional factors, but also geographical or cultural factors. Being a residual, when estimated, it also contains measurement errors or biases due to methodological assumptions.
The general equation of the growth accounting exercise is:
where: , , , denote the derivatives of the considered variables (Y, K, L, A) with respect to time, , , , are the growth rates of the considered variables, α and (1-α) are the shares of capital and labour in total income, following the assumptions of competitive markets and constant returns to scale. Equation (1) can be written in an intensive form, in terms of growth per unit of labour. In this case, the intensive form of the growth accounting formula is:
where = , = denote the aggregate output and stock of capital per worker. In order to apply the growth accounting formula (3) to the CEE countries, one needs to obtain data on the growth rates of GDP and capital per worker and to choose an appropriate measure for α.
Data on GDP and employment for the 10 CEE countries are taken from UN-CTAD and International Labour Organisation (ILO 2014) 2 . Obtaining the capital stock is one of the main challenges of a growth accounting exercise, since such data for transition or developing economies is hard to find.
There is no evidence of a capital stock database for the all 10 CEE countries, so we have constructed it ourselves, using the Perpetual Inventory Method (PIM). This methodology is widely used in the literature (see for example Vikram Nehru and Ashok Dhareshwar 1993) . The PIM methodology uses the investment series and depreciation to construct the capital stock and it is based on the following equation:
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where: is capital stock at time t, is investment at time t, δ is the depreciation rate of the capital stock. As a proxy for investment, we used the Gross Fixed Capital Formation series, taken from UNCTAD and considered different depreciation rates (4%, 5% and 6%). Nehru and Dhareshwar (1993) use a 4% depreciation rate for all countries in their estimations for the World Bank, while Ishaq M. Nadiri and Ignar R. Prucha (1997) find a 5.9% depreciation rate for the physical capital after performing calibrations on US manufacturing sector. However, recent studies have considered a 5% depreciation rate for developing and transition economies (see Abdelhak Senhadji 2000; Iradian 2007; Moisa Altar, Ciprian Necula, and Gabriel Bobeica 2010) .
When using PIM, the initial capital stock is needed. There are various approaches how to construct the initial stock of capital (Arnold Harberger 1978; Walter G. Park 1995; Raphael Bergoeing et al. 2002) , all of them making assumptions about the growth rate of the capital stock or about the relationship between capital and output. We used the approach by Harberger (1978) , which is widely used in the literature. Harberger's method is based on the assumption that the economy is in the steady state so the capital increases by the same growth rate as the output, over the given period. Therefore, incorporating this assumption in the PIM equation (4), we will get the expression for the initial stock of capital:
where: g is the growth rate of capital, is equal to the growth rate of output, over the studied period, is the initial stock of capital, is the investment in the first period.
Since we use an intensive form of the production function for our growth accounting exercise, we are interested in determining only one of the factor shares, namely the capital share α.
There are several approaches for determining α. The first method is to simply impose the a-priori measure of 0.3-0.4 widely used in the literature. This follows the work of Solow (1957) who considered α = 0.35 for the US economy. These values of 0.3-0.4 are expected to be true especially for developed countries. For developing economies, α is considered to be somewhat higher, because of the marginal product of capital which is expected to be higher (Susan M. Collins and Barry P. Bosworth 1996, p. 155). However, some authors argue that, because of the positive externalities of investment, the share of capital is higher than 0.35 even in developed economies. The second less direct approach to determine α is to use data from National Accounts to initially compute the labour share as the compensation of employees over GDP. However, this approach is problematic for developing countries due to data unavailability. The poor statistics on labour market and the lack of data on informal labour sector, which is quite large in developing economies, leads to an underestimation of the labour share. Douglas Gollin (2002) shows that this method can be problematic even for developed countries, as the income of the self-employed people, not comprised in the National Accounts, can significantly shift the value of the labor share.
As a third method, some studies estimate the input shares from the CobbDouglas production function in a log-linear form. Usually these studies find capital shares that are higher than 0.35, also in the case of developed countries. Our study is comparable with studies from this category, it considers the Cobb-Douglas production function in an intensive form:
Rather than considering a-priori values or measuring just the share of the labour input, we estimate the input shares from an intensive form of a Cobb-Douglas production function. The production function in an intensive form incorporates both the effect of labour and capital leading to share estimates that are closer to reality.
Empirical Methodology and Results
Before carrying out any estimation, it is worthwhile to describe the stylized facts regarding the data of the considered sample. After the initial shock at the beginning of the 1990s, the CEE countries start their recovery (Table 1) . For the period 1993-1996 only two of them report negative growth rates (Lithuania -4.68% and Bulgaria -1.50%) while some of them experience impressive output growth (Slovakia: 6.33%, Poland: 5.56%) On the other hand, the overall employment (L) starts to drop, for some countries continuing to decrease late in the 1990s and even in 2000. With the exception of Slovenia, all countries report periods of a drop in L, some of them (Estonia, Hungary, Lithuania and Romania) having to deal with negative average growth rates for the period 1993-2008. As a result of the increase in output and a drop in employment, the production per worker goes up, reaching average growth values as high as 9.10% in Estonia or 8.28% in Lithuania during 1997-2000. Also the capital deepening process is intensified, stimulated also by the growth of investments, which leads to important increases in the capital stock. With the labour production factor generally decreasing, it is clear that growth process may be driven by a mixture of capital deepening and the remaining residual Total Factor Productivity (TFP). In this paper, we intend to determine the contribution of each of them to the output growth in CEE by starting from a Cobb-Douglas production function. The intensive form of the production function reduces heteroskedasticity and eliminates multicolinearity that might exist between K and L. Using panel data techniques, we assume that the CEE share common production technologies, so that the same Cobb-Douglas production function holds for all countries. By exploring both the time and cross-section dimension of the data we gain more observations, therefore increasing the degrees of freedom and reducing collinearity among explanatory variables. We can control for heterogeneity across individuals.
Our estimated Cobb-Douglas production function is a two-way error component model, where, besides the individual effects, we will also test for any time specific effects:
where -apart from the variables already mentioned -we have: represents the unobservable individual effect, represents the unobservable time effects,
, represents the remainder stochastic disturbance term, with , ~ IID(0, ). We also use the human capital augmented model, as it is known that α tends to be overestimated in the absence of human capital (Gregory N. Mankiw, David Romer, and David N. Weil 1992):
where: HC is the human capital variable, proxied by the average years of schooling from the Robert Barro and Jong-Wha Lee (2010) database; LHC is the human capital augmented labour and it is computed by multiplying the general employment (L) with the years of schooling (HC); Y/LHC, K/LHC represent the output (capital) per skill-augmented worker.
For the human capital variable, since the data is available at 5 years' interval, we employed interpolation to build the annual series. This may not be problematic since in these countries, no drastic events have happened so as to disturb this variable. However, we ran the estimations also for 5 years averages data, although our sample, in this case, is quite small.
We will estimate each of the Equations (7) and (8) in three different ways. First, we estimate them by using individual fixed effects (FE), which assumes that is fixed for each individual, representing each country's time invariant specific effects. This model implies that the fixed effects are correlated with the regressors.
Second, we estimate them by assuming individual random effects (RE). In this way, is assumed to be random, so the loss of degrees of freedom from the FE model can be avoided (Badi H. Baltagi 2008, p.17) . Also, this implies that the individual effects are no longer correlated with the regressors.
In order to choose between FE and RE model, we employ Hausman's test, which tests whether there is a correlation between the individual effects and the regressors. The acceptance of the null hypothesis suggests the RE model, whereas the rejection of the null has been widely interpreted as a sign for the adoption of the FE model. Third, after choosing between FE and RE models, we have also tested whether time fixed effects are present. Due to their proximity, their economic relations and the fact that there are all members of the EU, it is very possible for unexpected events or yearly variations to have an effect on the output across all 10 CEE. We test if the time effects bring new information to the model or if they are unnecessary, by using a Chi-Square redundancy test. The redundancy test for the time fixed effects checks whether the time effects are redundant or they add new information to our regression.
For the RE models, we have also reported θ, used to partially demean/quasidemean the data, as it is known that the RE model can also be estimated inside the OLS framework using quasi-demeaned data:
where: θ represents the quasi-demeaning factor and takes values between 0 and 1.
The extreme values represent special cases: if θ = 0 the estimated model will be OLS and if θ = 1 we will estimate FE. The θ factor also gives a hint whether the model is closer to OLS or to FE. Before proceeding with our estimations, we have also performed Unit Root Tests, as the FE and RE models are suitable for stationary variables. We have performed by the test by Kyung S. Im, Hashem Pesaran, and Yongcheol Shin (2003) , (IPS test), which has the null hypothesis that all individuals follow a unit root process. It controls for heterogeneous coefficients, allowing each individual to have its own unit root process. As it can be seen from Table 2 , all variables present unit root in levels, but they become stationary after they are first differenced. Therefore we will use the first differences of the variables when estimating Equations (7) and (8). Table 3 presents the results of our estimations. Columns (1)-(3) represent the estimations of Equation (7), where we consider only the quantitative aspect of labour, whereas the next 3 columns (4)-(6) are the estimations of Equation (8), where we take into account the qualitative aspect as well, proxied by years of schooling.
As it can be seen, the RE specification is preferred to the FE specification in both models. The p-values of the Hausman test are much greater than 0.05, therefore the null cannot be rejected. This shows that the individual characteristics are not correlated with the regressors and they may have an effect on our dependent variable. The fact that the individual effects are not correlated with the regressors allows us to potentially include these effects in our regression and test their impact on the output. From this point of view, the RE leaves open the possibility that the individual characteristics of CEE may have an effect on our dependent variable (growth). The time fixed effects are also present and they are jointly significant, as we reject the hypothesis of redundant time fixed effects. The time fixed effects represent the unobserved factors that affect the output and are common to all CEE countries in a given year, but they vary within time. We can say that they represent the variation over time of the overall TFP. Therefore, the Hausman and Chi-Square tests indicate that the most suitable model is the Cross-Section RE, Time FE, in columns (3) and (6). If we look at θ, when considering the Cross Section Random and Time Fixed Effects model -columns (3) and (6), we can see that it takes values between 0.325-0.379 and 0.26-0.311, proving that our model is closer to the pooled OLS than to the FE model. Given the fact that our panel is unbalanced, the distribution of θ is reported instead of a single value, as it would be the case with a balanced panel.
Looking at the estimated α and its corresponding 95% confidence interval, it can be seen that it lies between 0.452 and 0.834 in column (3) and it is significant at a 1% level. The α coefficient slightly decreases when human capital is included in the estimation, being comprised between 0.393 and 0.78 (column (6)). Our findings support the fact that, in the developing countries of CEE, the share of capital seems to be higher than the a-priori values of 0.3-0.4 used in the literature. Also, we confirm the theory that the omission of human capital from the production function leads to an overestimation of the physical capital share. Results in the same range are obtained when reconsidering the depreciation rate from 5% to 4%/6% or when using 5 years averages. Tables with results can be provided upon requests. In this latter case, we are in line with the empirical studies that use 3 or 5 years averages to mitigate the effect of business cycles and we also avoid the interpolation of the HC variable. By using time dummies, we tried to mitigate the effect of the business cycles. However, by using 5 years averages, our sample becomes quite small, thus boosting larger confidence interval and making the limits of this interval unreliable.
Results from Table 3 are comparable with the estimates found in other studies, which lie in a range between 0.37-0.73 (see Senhadji 2000; Abu-Qarn and AbuBader 2007; Iradian 2007) . However, the methodology we employ is different, the other studies use mainly a fixed effects model, controlling also for endogeneity with 2SLS estimators (Abu-Qarn and Abu-Bader 2007) or Fully-Modified estimators (Senhadji 2000) while we allow the individual characteristics of our countries to have an impact on our dependent variable (growth) and we control for common yearly variations. Notes: *, **, *** indicate significance at 1%, 5%, 10% significance levels. Standard errors are in parenthesis, 95% confidence level estimates in brackets. The distribution of θ is presented, with the minimum and maximum possible value, together with the 5, 50 and 95 percentiles.
Source:
Own estimations based on UNCTAD (2014) and ILO (2014) data. Table 4 presents the results of our growth accounting exercise over the period 1993-2008 in the CEE. The average growth rate of the GDP per worker in the mentioned period is decomposed into the contributions of capital per worker and TFP. We use the capital share α = 0.59 estimated in the human capital augmented model with Cross-Section RE and Time FE - Table 2 , column (6) to compute the contribution of K/L and TFP. We also present the ranges that the contribution of K/L may have; assuming that α is confined between the lower and the upper limits of the estimated 95% confidence interval. The relative contributions are also computed, as they allow us to better compare the impact of K/L and TFP among countries. It can be seen that in eight out of ten countries the main engine of growth is capital per worker accumulation, with relative contributions higher than 50%, accounting for more than a half of the output per worker growth rate. The countries where the capital accumulation made the greatest impact are Latvia, Slovenia and Bulgaria, with relative contributions from K/L higher than 90%. Therefore, in most of the CEE countries the contribution of TFP comes second, and its impact on growth is relatively small, ranging from 1.75% in Latvia to almost 20% in Poland and Romania. Only in 2 countries it can be said that TFP was the main engine of growth, namely in Lithuania and Slovakia, where the relative contribution of TFP was 60.42% and 51.46% respectively. Overall, if we look at the growth process of all 10 CEE countries taken together, it can be seen that the average impact of K/L was around 75%, while TFP is on average responsible for about a quarter of the region's growth rate. When considering the lower limit of the confidence interval (α = 0.39), closer to the values used in literature, the relative contribution of TFP increases to 50.8%. Although in this case, we could say that at a regional level the TFP is responsible for roughly more than a half of the growth, at a country level the changes are not very drastic. Even if in some countries the overall relative contribution of TFP moves closer to 50% (Romania and Poland), only in one of them -Hungary  the economy shifts to a TFP-growth-driven-process. Considering this scenario, however, the impact of capital accumulation still remains substantial. When α approaches the higher limit of 0.78, the contribution of TFP in most of the countries is negative, the growth process being exclusively driven by K/L. In this case, the capital deepening process, correlated with other factors seems to have generated a loss of efficiency which is reflected in TFP. Notes: Based on the estimates from Table 2, Iradian (2007) also finds that the relative contribution of TFP is smaller than 50% in the Baltics and Central Europe, proving that the main engine of growth was capital and not TFP. The contribution of TFP, according to his calculations, is 41% for the three Baltic states and 36% for the eight countries of the Central Europe for the period 1991-2006. Other studies (Schadler et al. 2006; Rapacki and Prochniak 2009 ) contradict our results, stating that TFP is to be the main engine of growth in the CEE, while capital has a small contribution and the contribution of labour is negative. Out of these studies, only Iradian (2007) uses an α that approaches ours and it is not the standard 0.30-0.40. Therefore, an important difference in results might come from using a higher α. Other differences may stem from the growth accounting equation used: we employ an intensive form of the production function while other studies usually employ the extensive form. These studies also suggest, indirectly, an increase of the available physical resources per worker, (as K increases and L decreases), in line with our findings. By using the capital deepening K/L (or capital intensity), we already capture an efficiency effect of the production factors in our K/L factor, therefore diminishing the contribution of TFP.
Growth Decomposition Findings
Our findings challenge the idea that the Baltic States had impressive TFP contributions. We find that only in Lithuania was TFP the main engine of growth, in Latvia and Estonia growth was triggered by capital per worker accumulation. The high TFP contributions in Latvia and Estonia found in other studies (Rapacki and Prochniak 2009 ) could be in fact efficiency gains caused by the capital deepening process, which due to the increase of capital available to one worker, can be translated into labour productivity. We depicted that only in Lithuania can the high contribution of TFP be attributed to some other factors rather than the supposed efficiency gained by a capital deepening process. Table 5 presents the growth accounting exercise in CEE in 4-year intervals: 1993-1996, 1997-2000, 2001-2004, 2005-2008 . Tables with the estimates of α for each interval can be provided upon request. Since the sample is small in each case, the obtained estimates may not be reliable for being used in the growth accounting exercise. However, they are situated within the limits of our obtained range (0.39-0.78). This gives us a better understanding of the way that capital accumulation and TFP have affected the growth process during our period of study.
If we look at the CEE taken altogether, we can see that on average capital deepening still remains the main engine of growth even in the mentioned periods, although TFP does have substantial contributions during 2001-2004 (almost 41%) or 1993-1996 (28%) . If we consider each country individually, it can be seen that there are some intervals when the contribution of TFP is comparable to or even higher than the contribution of capital deepening. For example, in the intervals with the highest growth rates the main factor of growth proves to be TFP in 4 CEE: Czech Republic, Lithuania, Romania and Slovakia. For these countries, the highest Y/L growth rate was achieved in the second interval of our study (1997 ( -2000 or the third interval (2001) (2002) (2003) (2004) for Czech Republic and Romania), while Slovakia had the greatest growth rate during [2005] [2006] [2007] [2008] . During those intervals, the relative contribution of TFP varied between 52.57% in Lithuania and 77.06% in Slovakia. For the other 5 countries of our group, capital accumulation per worker was the main source of growth during the intervals with the highest growth rate. However, even in some of these countries, TFP proves to have substantial contributions to the highest growth rates, as it is the case in Bulgaria (48.21%), Estonia (40.32%) and Hungary (48.23%).
Looking at the evolution of the TFP contribution, we can distinguish some patterns in CEE. It can be seen that in some countries in the first interval of the study (1993) (1994) (1995) (1996) TFP seems to have small contributions in Estonia, Latvia, Slovenia, even negative ones (in Bulgaria and Czech Republic). During 1997 During -2004 , TFP proves to be an important source of growth, in some countries even more important than K/L accumulation, as is the case in Hungary in 1997 -2000 , Czech Republic and Slovakia during 2001 -2004 and Lithuania and Romania during 1997 -2004 . In the last 4 years (2005) (2006) (2007) (2008) , in most of the countries, the relative contribution of TFP has dropped significantly (in Hungary, Lithuania, Romania), being even negative in some countries (Bulgaria, Czech Republic, Estonia, Latvia) .
This pattern supports the view that the contribution of TFP to growth is based on the elimination of the inefficiencies rather than on technological progress and innovation. The small or negative contributions from the beginning of the interval might show the presence of inefficiencies in the production process inherited from the centrally planned economy (especially present in Bulgaria, Czech Republic, Estonia, Hungary, Romania). The rise in the TFP contribution during 1997-2004 is a sign that these weaknesses are being eliminated and the economic reforms are starting to pay off, whereas the drop from 2005-2008 might suggest that, once this transition process is completed, these countries must find other sources of maintaining high contributions from TFP, such as investments in human capital, in R&D, stimulating innovation etc.
Conclusions
In this paper, we carried out a growth accounting exercise for CEE countries by estimating the share of capital per worker from a Cobb-Douglas production function. The main contribution of our paper is that we estimated the input share of capital, rather than using an a-priori measure of α. The choice of a random effects model with time fixed effects, based on empirical tests, proved to be the most suitable to the data. The capital share α in CEE lies between 0.45 and 0.83 and 0.78 which is in line with the theory that α tends to be higher when estimated using econometrics. Our findings also support the view that the capital shares are higher in developing countries due to higher marginal products being expected.
Since human capital may be an important growth factor, we included it in estimation and thus our depicted α decreased, lying between 0.39 and 0.78. Therefore, our growth accounting decomposition reveals that the main factor of growth in CEE during 1993-2008 was capital per worker accumulation and the labour productivity that stems from it. This is true for 8 out of 10 CEE, excluding Lithuania and Slovakia. However, the contribution of TFP to growth cannot be neglected, especially during 1997-2004, when TFP proved to be the main engine of growth in most of the countries, leading to very high growth rates.
The evolution of the contribution of TFP to growth confirms the view that one of the main factors of high TFP may be the elimination of inefficiencies from the former economic regime. Assuming that these inefficiencies have been eliminated and given the drop in TFP contribution from 2005-2008, we can say that the CEE are now in search of other factors able to sustain high TFP and high growth rates. This is an important issue for the policy makers who need to take into account that since capital per worker accumulation seems to be an important factor that drives economic growth, further investments are needed in physical capital but also other types of capital. Also, to sustain high TFP, new factors additional to eliminating the inefficiencies are needed. For example, factors such as qualitative R&D inputs and outputs will certainly enhance labour productivity. Further research is needed in the area, if more data will become available, so as to drop the homogeneity assumption for CEE countries regarding α and to test the assumption of constant returns.
